Evaluation of selected flavonoids as antiangiogenic, anticancer, and radical scavenging agents: an experimental and in silico analysis.
Developing antiangiogenic agents using natural products has remained a significant hope in the mainstream of anticancer research. In the present investigation series of flavonoids possessing di-, tri-, tetra-, and penta-hydroxy substitutions were evaluated as antiangiogenic agents using in vivo choriallantoic membrane model. The MTT-based cytotoxicity against selected cancer cell lines was carried out to determine the anticancer potential. The kinetics of free radical scavenging activities of these compounds was demonstrated using 2,2-diphenyl-1-picryl hydrazine (DPPH) and superoxide anion radicals (SORs). To understand the possible antiangiogenic mechanism, the selected flavonoids were docked in silico onto the proangiogenic peptides such as vascular endothelial growth factor (VEGF), hypoxia inducible factor (HIF-1α), and vascular endothelial growth factor receptor-2 (VEGFR2) from human origin. The results of the study shows that amongst the tested flavonoids, genistein (87.1%), kaempferol, (86.3%), and quercetin (84.7%) were found to be effective inhibitors of angiogenesis in CAM model. The antiangiogenic, cytotoxic, and antioxidant activities are discussed in light of structure-activity relationship using in silico approach and other drug-related properties were also calculated using BioMed CAChe V. 6.1.10. The results of the present study focus the isoflavone genistein, kaempferol, and quercetin as lead molecules for designing novel anti-tumor/antioxidant agents targeting angiogenesis.